A weighted theory for multilinear fractional integral operators and maximal functions is presented. Sufficient conditions for the two weight inequalities of these operators are found, including "power and logarithmic bumps" and an A ∞ condition. For one weight inequalities a necessary and sufficient condition is then obtained as a consequence of the two weight inequalities. As an application, Poincaré and Sobolev inequalities adapted to the multilinear setting are presented.
Introduction
As it is well-known, Muckenhoupt [15] characterized the weights w, for which the Hardy-Littlewood maximal operator, M , is bounded on L p (w) for 1 < p < ∞. He showed that M is bounded on L p (w) if and only if w belongs to the class A p , i.e.,
if and only if the pair (u, v) satisfies the testing condition where σ = v 1−p . The Hardy-Littlewood maximal operator and the weighted estimates it satisfies play a very important role in harmonic analysis. In particular M is intimately related to the study of singular integral operators. Also of importance in harmonic analysis is the study of fractional type operators and associated maximal functions. Recall the definition of the fractional integral operator or Riesz potential,
and the related maximal function, 
where, f ≥ 0, 1 < p < n/α and q is defined by 1/q = 1/p − α/n. They showed that (1.1) holds if and only if w ∈ A p,q i.e.,
[w] Ap,q = sup
These estimates are of interest on their own and they also have relevance to partial differential equations and quantum mechanics. We refer the reader to Sawyer 
